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Abstract 
BACKGROUND: The impact of different nutritional regimens on long-term prognosis and 
outcome in diabetic patients with coronary artery disease (CAD) has been questioned. 
Therefore, the objective of the present study was to determine the effects of different nutritional 
components of Mediterranean regimen on long-term cardiovascular events in diabetic patients 
with CAD in the Iranian population. 
METHODS: In a prospective cohort study, we recruited 233 consecutive patients with the diagnosis 
of type 2 diabetes mellitus and with at least 6 months of documented CAD. Nutritional assessment 
was obtained by a validated semi-quantitative food frequency questionnaire (FFQ) and the diet 
score was calculated on the basis of the Mediterranean diet quality index (Med-DQI). For 
Assessing long-term CAD prognosis, the patients were followed by telephone for one year. The 
study endpoint was long-term major adverse cardiac and cerebrovascular event (MACCE). 
RESULTS: Death was observed in 19 patients (8.2%) during the one-year follow-up. Two patients 
(0.9%) suffered non-fatal myocardial infarction and 14 (6.0%) needed revascularization within 1 
year after discharge from hospital. Overall MACCE within one year in the study population was 
12.4%. There were significant differences between number of deaths and dietary scores of 
saturated fatty acid, cholesterol, meats, fish, and fruit and vegetables (P < 0.05). Moreover, 
significant differences were found between MACCE rate and dietary scores of saturated fatty 
acid, cholesterol, and fruit and vegetables (P < 0.05). Using multivariate logistic regression 
models, Mediterranean dietary regimen could effectively predict long-term death as well as 
MACCE adjusted for gender and age variables. 
CONCLUSION: Mediterranean dietary regimens, including low level of cholesterol and saturated 
fatty acid, can effectively improve long-term outcome including death and MACCE in diabetic 
patients with CAD. 
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Introduction 
According to the results of recent epidemiological 
surveys, diabetes mellitus confers an increased risk 
for coronary artery disease (CAD) and leads to 
cardiac mortality and morbidity that accounts 
currently for almost 32% of all deaths among 
diabetic patients.1,2 The largest increase in mortality 
and morbidity due to CAD in diabetic patients is 
expected to occur in developing countries. In Iran, 
as a developing country, the prevalence of CAD 
among diabetic patients was estimated to be 28.0%, 
and among patients with CAD who died in hospital 
75.6% were diabetics.3,4  
Previous studies have emphasized the role of 
some risk factors, such as advanced age, fasting 
glucose levels, smoking, hypertension, and 
triglyceride levels, as independent risk factors for 
development of CAD events in diabetic patients.5,6 
However, the role of different nutritional regimens 
on severity of CAD in these patients is questioned. 
It has been shown that the optimal nutrition therapy 
is associated with a 2.0% decrease in glycated 
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haemoglobin (HbA1C) in patients with newly 
diagnosed type 2 diabetes mellitus.7  
Some studies showed the possibility of 
comprehensive lifestyle changes, and improvements 
in coronary risk factors and quality of life by an 
optimal nutritional program in patients with 
concomitant CAD and diabetes mellitus in 
comparison to those without diabetes.8-9 
Furthermore, some others suggested that the 
combination of dietary change and physical 
conditioning is associated with improved glucose 
tolerance for diabetics and can improve patients’ 
quality of life.10 However, fewer evidences are 
available regarding the role of nutritional habits, 
especially Mediterranean regimen, as a predictor of 
CAD prognosis among diabetic patients. In the 
present study, we planned to determine the effects 
of different nutritional components of 
Mediterranean regimen on long-term cardiovascular 
events in Iranian diabetic patients with CAD. 
Materials and Methods 
In a prospective cohort study, we recruited 233 
consecutive patients with the diagnosis of type 2 
diabetes mellitus for at least 6 months with 
documented CAD; they were diagnosed and 
hospitalized at the Tehran Heart Center, Tehran, 
Iran, in 2012. In this study, CAD was considered 
significant if there was a 75% or greater stenosis in 
the cross-sectional diameter and 50% or greater 
stenosis in the luminal view.11 The data included for 
analysis were demographic characteristics, 
preoperative risk factors, paraclinical data, and 
cardiac status.12  
Diabetes mellitus was defined on the basis of the 
American Diabetes Association (ADA) criteria as the 
presence of diabetes symptoms plus plasma glucose 
concentration ≥ 11.1 mmol/l or fasting plasma 
glucose ≥ 5.6 mmol/l or 2-hp ≥ 11.1 mmol/l or 
using anti-diabetic drugs.13 Studied patients were also 
interviewed on admission and asked to report how 
often they consumed each of the food items listed as 
the number of times per day, per month, or per year 
during the previous year. Nutritional assessment was 
obtained by a validated semi-quantitative food 
frequency questionnaire (FFQ), with 48 items which 
was previously validated in Iran, and a 24-hour 
dietary recall questionnaire to record the types, 
amounts, and frequencies of foods consumed.14 We 
used the sum of the consumption of each of several 
food items to estimate the overall consumption of 
the food group to which each item belonged.15,16  
The Mediterranean diet is define as a dietary 
pattern usually used among the populations around 
the Mediterranean Sea, and it is reported as a model 
for healthy eating and better quality of life. The diet 
score was calculated on the basis of the Mediterranean 
diet quality index (Med-DQI); the construction of the 
score for this index is mentioned in table 1.17 To 
calculate the dietary intake we divided the 
consumption amount by the frequency of 
consumption. The index assigns a score of 0, 1, or 2 
according to the daily intake of each of the seven 
components and then final score is reported as a 
summation of all nutrient (saturated fatty acids, 
cholesterol, meats, olive oil, fish, cereals, and vegetable 
and fruits) scores ranging between 0 and 14. A lower 
score on this index indicates a better nutrition quality.  
For Assessing long-term CAD prognosis, the 
patients were followed by telephone for one year. 
The study endpoint was long-term major adverse 
cardiac and cerebrovascular event (MACCE) 
(defined as occurrence of one of these morbidities 
including death, non-fatal myocardial infarction, or 
need to revascularization).  
Statistical analysis 
Results were reported as mean ± standard deviation 
(SD) for quantitative variables, and number 
(percentages) for categorical variables. Categorical 
variables were compared using chi-square test or 
Fisher’s exact test if required. P-values of 0.05 or less 
were considered statistically significant. All the 
statistical analyses were performed using SPSS for 
Windows (version 16.0; SPSS Inc., Chicago, IL, USA). 
Results 
Demographic characteristics and clinical data of 
studied patients are summarized in table 2. Mean 
age of studied patients was 59.00 ± 8.39 (ranging 
from 38 to 75 years) and almost two thirds of them 
were male. The most common general risk factors 
for CAD included hypercholesterolemia (76.4%), 
hypertension (58.4%), and family history of CAD 
(50.2%). Mean left ventricular ejection fraction was 
49.37 ± 10.05, and 82.4% of cases had functional 
class I-II. In the review of angiographic reports, it 
was found that the majority of patients (79.0%) 
suffered from three coronary vessels disease.  
One-year death was revealed in 19 (8.2%). Two 
patients (0.9%) suffered non-fatal myocardial 
infarction and 14 (6.0%) needed to revascularization 
within 1 year after discharge from hospital. Overall, 
one-year MACCE in the study population was 
12.4%. One year death and MCCE rates in different 
dietary groups in men and women are shown in 
tables 3. There were significant relationships 
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between death rate and dietary scores of saturated 
fatty acid, cholesterol, meats, fish, and fruit and 
vegetables. Moreover, significant relationships were 
found between MACCE rate and dietary scores of 
saturated fatty acid, cholesterol, and fruit and 
vegetables. These differences were independent to 
gender variable for both one-year mortality and 
MACCE rates. Using multivariate logistic regression 
models, Mediterranean dietary regimen could 
effectively predict long-term mortality and MACCE 
adjusted for gender and age variables (Tables 4 and 5). 
A significant relationship was found between total 
score of Mediterranean regimen and MACCE after 
adjustment by sex and age (P = 0.039). 
 
Table 1. Construction of the score for the Mediterranean Dietary Quality Index  
Scoring  0 1 2 
Saturated fatty acids (% energy) < 10 10-13 > 13 
Cholesterol (mg) < 300 300-400 > 400 
Meats (g) < 25 25-125 > 125 
Olive oil (ml) > 15 5-15 < 5 
Fish (g) > 60 30-60 < 30 
Cereals (g) > 300 100-300 < 100 
Vegetables + fruits (g) > 700 400-700 < 400 
 
Table 2. Demographic characteristics and clinical data of studied patients (n = 233) 
Characteristic Mean ± SD  n (%) 
Age (year)  59.00 ± 8.39  
Body mass index (kg/m2) 28.31 ± 4.19  
NYHA score  2.11 ± 0.78  
Ejection fraction (%) 49.37 ± 10.05  
Euroscore 2.46 ± 2.27  
Laboratory indices   
Fasting blood sugar (mg/dl) 126.14 ± 45.97  
Creatinine (mg/dl) 1.26 ± 0.30  
Triglyceride (mg/dl) 175.40 ± 79.21  
Cholesterol (mg/dl) 158.55 ± 47.66  
High density lipoprotein (mg/dl) 40.04 ± 8.57  
Low density lipoprotein (mg/dl) 83.52 ± 34.82  
Hemoglobin A1C (%)  6.90 ± 1.59  
Albumin (g/dl) 4.64 ± 3.34  
Men   146 (62.7) 
Family history of CAD   117 (50.2) 
Current cigarette smoking  69 (29.6) 
Opium addiction  26 (11.2) 
Hypercholesterolemia  178 (76.4) 
Hypertension  136 (58.4) 
Cerebrovascular disease  14 (6.0) 
Peripheral vascular disease   88 (37.8) 
Recent myocardial infarction   107 (45.9) 
Congestive heart failure  33 (14.2) 
Functional class    
I  78 (33.5) 
II  114 (48.9) 
III  41 (17.6) 
Education level    
Primary   137 (58.8) 
Secondary   62 (26.6) 
Higher   34 (14.6) 
Coronary vessels involvement    
Single-vessel disease  6 (2.6) 
Two-vessel disease  43 (18.5) 
Three-vessel disease   184 (79.0) 
CAD: Coronary artery disease; NYHA: New York Heart Association  
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Table 3. The number of death and major adverse cardiac and cerebrovascular event 
(MACCE) according to the nutrition components 
Dietary group Death MACCE 
Saturated fatty acid    
0 (n = 85) 0 (0.0) 1 (1.1) 
1 (n = 64) 4 (6.3) 8 (12.5) 
2 (n = 33) 15 (45.6) 20 (60.6) 
P  < 0.001 < 0.001 
Cholesterol   
0 (n = 134) 1 (7.5) 5 (3.7) 
1 (n = 24) 5 (20.8) 8 (33.3) 
2 (n = 24) 13 (54.2) 16 (66.7) 
P  < 0.001 < 0.001 
Meats    
0 (n = 66) 2 (3.0) 7 (10.6) 
1 (n = 108) 14 (13.0) 19 (9.2) 
2 (n = 8) 3 (37.5) 3 (37.5) 
P  0.006 0.106 
Olive    
0 (n = 19) 1 (4.5) 2 (9.9) 
1 (n = 52) 6 (11.5) 9 (17.3) 
2 (n = 111) 12 (10.8) 18 (16.2) 
P 0.650 0.731 
Fish    
0 (n = 24) 0 (0.0) 2 (8.3) 
1 (n = 45) 3 (6.7) 7 (15.6) 
2 (n = 113) 16 (14.2) 20 (17.7) 
P  0.037 0.351 
Cereal    
0 (n = 121) 11 (9.1) 13 (10.7) 
1 (n = 57) 7 (12.3) 15 (26.3) 
2 (n = 4) 1 (25.0) 1 (25.0) 
P  0.364 0.079 
Fruits and vegetables    
0 (n = 147) 11 (7.5) 10 (6.8) 
1 (n = 28) 4 (14.3) 15 (53.6) 
2 (n = 7) 4 (57.1) 4 (57.1) 
P  0.003 < 0.001 
MACCE: Major adverse cardiac and cerebrovascular event 
 
Table 4. Multivariate analysis of the effects of nutrition components on death adjusted for sex and age 
Variables  
Univariate analysis Multivariate analysis 
Odds 
ratio 
95% 
Confidence interval P Odds 
ratio 
95% 
Confidence interval P 
Lower Upper Lower Upper 
Age 1.031 1.009 1.053 0.005 1.021 0.999 1.044 0.067 
Male gender 1.650 1.105 2.463 0.014 1.534 1.019 2.309 0.040 
Total score of Mediterranean regimen 2.411 1.102 2.998 0.037 1.990 1.091 2.022 0.042 
Hosmer-Lemeshow goodness of fit test; χ2 = 8.190; Degree of freedom = 8; P = 0.415 
 
Table 5. Multivariate analysis of the effects of nutrition components on major adverse cardiac and cerebrovascular event 
(MACCE) adjusted for sex and age 
Variables  
Univariate analysis Multivariate analysis 
Odds 
ratio 
95% 
Confidence interval P Odds 
ratio 
95% 
Confidence interval P 
Lower Upper Lower Upper 
Age 1.142 1.021 1.191 0.021 1.110 1.099 1.104 0.041 
Male gender  1.424 1.078 2.217 0.042 1.987 1.178 2.190 0.034 
Total score of Mediterranean regimen 1.664 1.148 2.098 0.021 1.987 1.056 2.088 0.039 
Hosmer-Lemeshow goodness of fit test; χ2 = 7.655; Degree of freedom = 8, P = 0.428; MACCE: Major adverse cardiac and 
cerebrovascular event 
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Discussion 
Improving the contents of nutrients for diabetic 
patients facilitates health care in these patients, and 
this critical issue can influence medical and clinical 
outcomes and patient quality of life. It has been 
confirmed that promoting healthy food choices can 
lead to decrease in the risk of diabetes and 
cardiovascular complications.18 
In the present study, we tried to consider the 
impact of different Mediterranean dietary 
components on long-term outcome of diabetes in 
patients suffering from CAD. We found that one-
year death in these patients was dependent on the 
consumption of some nutrient components such as 
saturated fatty acids and cholesterol. Epidemiological 
studies strongly support the suggestion that low 
intakes of cholesterol and free fatty acids prevent the 
development of type II diabetes mellitus and people 
who consume foods with the lowest levels of these 
nutritional agents are less likely to develop diabetes 
and its-related complications than higher level 
consumers.19,20 The effect of low-fat diets in the 
prevention of CAD has also been demonstrated. It 
has been concluded that a relationship between cereal 
intake and CAD was seen with considerable 
reduction in risk for those who eat this food 
habitually versus those who eat them rarely.21-23 Some 
studies also showed that the consumption of rich-
cholesterol foods increases the effect of plasma 
lipoprotein risk factors in cardiovascular disease. 
Total plasma and low density lipoprotein cholesterol 
concentrations were significantly lowered, and the 
ratios of plasma high-density-lipoprotein cholesterol 
to total cholesterol and of apolipoprotein A-I to B 
were significantly increased with the consumption of 
this dietary group.24 Therefore, it seems that low 
consumption of Mediterranean diet, including low 
consumption of saturated fatty acids and cholesterol, 
can improve one-year survival in diabetic patients 
with CAD via regulation of lipids metabolism and 
loss of body weight.  
Our study also showed a relationship between 
the consumption of saturated fatty acids and 
cholesterol, and mid-term MACCE rate. It has been 
confirmed that the consumption of saturated fatty 
acids induces hyperlipidemia and obesity, causing 
progression of atherosclerosis especially in diabetic 
patients.25 Furthermore, the increase of adipose 
tissue stores can disturb insulin-mediated regulation 
of lipolysis and increase circulating fatty acid 
concentrations which may promote insulin 
resistance and cardiovascular complications; 
therefore, these pathways can predispose diabetic 
CAD patients to poor prognosis.26,27 
In the present study, we finally showed that the 
Mediterranean diet in diabetic patients with CAD, 
including low cholesterol, and high cereal, fruits and 
vegetables, and olive and fish intake, can be an 
acceptable regimen for these patients leading to 
favorable outcome. Besides, it seems that overall 
dietary patterns in various populations are 
dependent upon socioeconomic status, 
demographic characteristics, and patients’ lifestyle.28 
It is recommended that the impact of these factors 
on dietary patterns be investigated in different 
populations, especially diabetic patients. 
Limitation 
A limitation of this study was the relatively small 
sample size. For this reason, these findings cannot 
be generalized to the broader community based on 
this study alone. 
Conclusion  
It can be concluded that nutritional pattern of 
Mediterranean regimen, particularly consumption of 
lower level of cholesterol and saturated fatty acids, 
can effectively improve one-year death and 
MACCE in diabetic patients with CAD. 
Conflict of Interests 
Authors have no conflict of interests. 
References 
1. Avogaro A, Giorda C, Maggini M, Mannucci E, 
Raschetti R, Lombardo F, et al. Incidence of 
coronary heart disease in type 2 diabetic men and 
women: impact of microvascular complications, 
treatment, and geographic location. Diabetes Care 
2007; 30(5): 1241-7. 
2. Fuller JH, Stevens LK, Wang SL. Risk factors for 
cardiovascular mortality and morbidity: the WHO 
Mutinational Study of Vascular Disease in Diabetes. 
Diabetologia 2001; 44(Suppl 2): S54-S64. 
3. Janghorbani M, Amini M, Tavassoli A. Coronary 
heart disease in type 2 diabetes mellitus in Isfahan, 
Iran: prevalence and risk factors. Acta Cardiol 
2006; 61(1): 13-20. 
4. Esteghamati A, Abbasi M, Nakhjavani M, 
Yousefizadeh A, Basa AP, Afshar H. Prevalence of 
diabetes and other cardiovascular risk factors in an 
Iranian population with acute coronary syndrome. 
Cardiovasc Diabetol 2006; 5: 15. 
5. Abu-Lebdeh HS, Hodge DO, Nguyen TT. 
Predictors of macrovascular disease in patients with 
type 2 diabetes mellitus. Mayo Clin Proc 2001; 
76(7): 707-12. 
6. Alexander CM, Landsman PB, Teutsch SM, 
  Impact of Mediterranean regimen on diabetics with CAD 
 
342 ARYA Atheroscler 2013; Volume 9, Issue 6  
 
www.mui.ac.ir 15 Nov 
How to cite this article: Mosharraf S, Sharifzadeh 
Gh, Darvishzadeh-Boroujeni P, Rouhi-Boroujeni H. 
Impact of the components of Mediterranean 
nutrition regimen on long-term prognosis of 
diabetic patients with coronary artery disease. 
ARYA Atheroscler 2013; 9(6): 337-42. 
 
Haffner SM. NCEP-defined metabolic syndrome, 
diabetes, and prevalence of coronary heart disease 
among NHANES III participants age 50 years and 
older. Diabetes 2003; 52(5): 1210-4. 
7. Franz MJ, Warshaw H, Daly AE, Green-Pastors J, 
Arnold MS, Bantle J. Evolution of diabetes medical 
nutrition therapy. Postgrad Med J 2003; 79(927): 
30-5. 
8. Lemon CC, Lacey K, Lohse B, Hubacher DO, 
Klawitter B, Palta M. Outcomes monitoring of 
health, behavior, and quality of life after nutrition 
intervention in adults with type 2 diabetes. J Am 
Diet Assoc 2004; 104(12): 1805-15. 
9. Weis U, Turner B, Gibney J, Watts GF, Burke V, 
Shaw KM, et al. Long-term predictors of coronary 
artery disease and mortality in type 1 diabetes. QJM 
2001; 94(11): 623-30. 
10. Kaplan RM, Hartwell SL, Wilson DK, Wallace JP. 
Effects of diet and exercise interventions on control 
and quality of life in non-insulin-dependent 
diabetes mellitus. J Gen Intern Med 1987; 2(4): 
220-8. 
11. Tavakoli R, Weber A, Brunner-La RH, Bettex D, 
Vogt P, Pretre R, et al. Results of surgery for 
irreversible moderate to severe mitral valve 
regurgitation secondary to myocardial infarction. 
Eur J Cardiothorac Surg 2002; 21(5): 818-24. 
12. Davoodi S, Karimi A, Ahmadi SH, Marzban M, 
Movahhedi N, Abbasi K, et al. Early outcome of 
coronary artery bypass grafting in patients with 
severe left ventricular dysfunction. J Tehran Univ 
Heart Cent 2007; 3(2): 167-72. 
13. Genuth S, Alberti KG, Bennett P, Buse J, Defronzo 
R, Kahn R, et al. Follow-up report on the diagnosis 
of diabetes mellitus. Diabetes Care 2003; 26(11): 
3160-7. 
14. Malekshah AF, Kimiagar M, Saadatian-Elahi M, 
Pourshams A, Nouraie M, Goglani G, et al. Validity 
and reliability of a new food frequency 
questionnaire compared to 24 h recalls and 
biochemical measurements: pilot phase of Golestan 
cohort study of esophageal cancer. Eur J Clin Nutr 
2006; 60(8): 971-7. 
15. Martinez-Gonzalez MA, Fuente-Arrillaga C, 
Nunez-Cordoba JM, Basterra-Gortari FJ, Beunza 
JJ, Vazquez Z, et al. Adherence to Mediterranean 
diet and risk of developing diabetes: prospective 
cohort study. BMJ 2008; 336(7657): 1348-51. 
16. Daures JP, Gerber M, Scali J, Astre C, Bonifacj C, 
Kaaks R. Validation of a food-frequency 
questionnaire using multiple-day records and 
biochemical markers: application of the triads 
method. J Epidemiol Biostat 2000; 5(2): 109-15. 
17. Tur JA, Romaguera D, Pons A. The Diet Quality 
Index-International (DQI-I): is it a useful tool to 
evaluate the quality of the Mediterranean diet? Br J 
Nutr 2005; 93(3): 369-76. 
18. Bantle JP, Wylie-Rosett J, Albright AL, Apovian 
CM, Clark NG, Franz MJ, et al. Nutrition 
recommendations and interventions for diabetes: a 
position statement of the American Diabetes 
Association. Diabetes Care 2008; 31(Suppl 1):  
S61-S78. 
19. Venn BJ, Mann JI. Cereal grains, legumes and 
diabetes. Eur J Clin Nutr 2004; 58(11): 1443-61. 
20. Priebe MG, van Binsbergen JJ, de VR, Vonk RJ. 
Whole grain foods for the prevention of type 2 
diabetes mellitus. Cochrane Database Syst Rev 
2008; (1): CD006061. 
21. Flight I, Clifton P. Cereal grains and legumes in the 
prevention of coronary heart disease and stroke: a 
review of the literature. Eur J Clin Nutr 2006; 
60(10): 1145-59. 
22. Seal CJ. Whole grains and CVD risk. Proc Nutr Soc 
2006; 65(1): 24-34. 
23. Kelly SA, Summerbell CD, Brynes A, Whittaker V, 
Frost G. Wholegrain cereals for coronary heart 
disease. Cochrane Database Syst Rev 2007; (2): 
CD005051. 
24. Davy BM, Davy KP, Ho RC, Beske SD, Davrath 
LR, Melby CL. High-fiber oat cereal compared 
with wheat cereal consumption favorably alters 
LDL-cholesterol subclass and particle numbers in 
middle-aged and older men. Am J Clin Nutr 2002; 
76(2): 351-8. 
25. Kusunoki M, Tsutsumi K, Nakayama M, Kurokawa 
T, Nakamura T, Ogawa H, et al. Relationship 
between serum concentrations of saturated fatty 
acids and unsaturated fatty acids and the 
homeostasis model insulin resistance index in 
Japanese patients with type 2 diabetes mellitus. J 
Med Invest 2007; 54(3-4): 243-7. 
26. Blaak EE. Fatty acid metabolism in obesity and 
type 2 diabetes mellitus. Proc Nutr Soc 2003; 62(3): 
753-60. 
27. Petry NM, Barry D, Pietrzak RH, Wagner JA. 
Overweight and obesity are associated with 
psychiatric disorders: results from the National 
Epidemiologic Survey on Alcohol and Related 
Conditions. Psychosom Med 2008; 70(3): 288-97. 
28. Deshmukh-Taskar P, Nicklas TA, Yang SJ, Berenson 
GS. Does food group consumption vary by differences 
in socioeconomic, demographic, and lifestyle factors 
in young adults? The Bogalusa Heart Study. J Am 
Diet Assoc 2007; 107(2): 223-34. 
 
 
 
 
 
 
 
